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(Ru54). Research in these areas and on the systemic cellular and molecular
effects of ionizing radiations have continued in a variety of animal species,
in parallel with continued observation on radiation effects in humans.

In many respects the human data and the animal data are comple-
mentary. There are several important areas in which the human data are
inadequate for risk estimation and must be interpreted in the light of
concepts developed from experiments with animals. In particular, informa-
tion from experimental animals is useful for human risk assessment in the
following areas:

1.   prediction of the effects of high-LET external radiations, including
neutrons;

2.   prediction of the effects of low or varying dose rates and of various
patterns of fractionation of exposure to low-LET radiations, high-LET
radiations, or both;

3.   clarification of the mechanisms of radiogenic damage including
mutagenesis, carcinogenesis, and developmental effects; this is crucial to
the development of appropriate interpretations and mathematical models
of radiation effects in humans; and

4.   prediction on the uptake, distribution, retention, dose distribution,
and biological effects of internally deposited radionuclides for which there
are inadequate data in humans.

The validity of quantitative extrapolation from animals to humans is
of great concern. Such a procedure may be defined better as the "transpo-
sition" of concepts and parameters derived from animal studies to humans
in order to compensate for inadequate or unavailable information. Opin-
ions vary about appropriate methods for extrapolating data and concepts
between species, but there are times when it is essential. It is unlikely
that humans are so physiologically unique among mammalian species as to
invalidate selective use of animal data.

Consideration has been given recently in two areas to direct extrapola-
tion of dose-incidence ratios for carcinogenesis from experimental animals
to humans. The first of these includes the use of ratios of the relative
effectiveness of two internally deposited radionuclides in animals in order
to estimate the relative risks of the nuclides for man when human data are
available on only one of the nuclides. This was examined in the BEIR IV
report (NRC88). The second is the direct application of the relative risk
(per Gy) of cancer in animals to prediction of the relative risk of cancer in
irradiated humans (St88).

Much of the information on radiation-induced and spontaneous mu-
tation rates in humans is based on chromosomal aberrations and specific
locus mutations in somatic cells, the latter primarily in culture systems. Es-
timations of human genetic risk are thus made in the light of dose-response